Background: Postoperative care quality is variable. Risk-adjusted mortality rates differ between institutions despite comparable complication rates. This indicates that there are underlying factors rooted in how care is delivered that determines patient safety. This study aims to evaluate systematically the surgical ward environment with respect to process-driven and structural factors to identify quality markers for safe care, from which new safety metrics may be derived.
mining care quality 5 lending further weight to the need for new safety metrics.
A number of researchers have assessed the importance of several issues affecting ward safety. The most prominently assessed has been the role of nursing team deficiencies, either in number 6, 7 or skill-mix, 8, 9 or the general effect of these deficiencies on overall morale, burnout and staff retention and its subsequent influence on care quality. 10, 11 Other factors relate to working patterns of clinical staff, 12 communication issues, [13] [14] [15] and environmental features. 16 However adopting a systems approach takes multiple structural and process-based factors into consideration. This can highlight where the most serious failures may occur and lead to targeted solutions. 17 A number of the studies quoted have used administrative data [7] [8] [9] that requires a degree of assumption on interpretation of data, or qualitative methods such as surveys, 10 which may not afford the participant the scope to express opinions in detail.
The present study used semistructured interview methodology to systematically assess the ward environment from first-hand user experience. The primary objective was to identify the most errorprone processes in a surgical ward and the influence of organizational and environmental factors. The second objective was to use this information to derive safety indicators spanning multiple themes. Finally, recommendations on how to improve safety in surgical wards were sought from participants.
Methods

Participants
Participants were recruited from the following groups:
• Doctors (D)
• Nurses (N) • Administrators (A)
• Elective surgical patients (P) Purposive sampling was used for both staff and patients to ensure a variety of experience levels and backgrounds. Managers were approached individually via e-mail or in person. Thematic saturation was reached during the study but recruitment continued until balanced representation of each group was achieved.
Setting
Interviews were conducted from February to May 2015 at 3 hospitals within Greater London to reflect teaching, district general and urban hospital settings.
Collection of data
A semistructured interview protocol was developed ( Appendix 1 ) and piloted prior to recruitment. The protocol allowed for a broad reflection on experiences of surgical ward safety before probing specific areas. Prompts were used to focus the discussion (e.g., to consider potential failings in vital daily processes like the ward round). However, opinions were only incorporated into the analysis if participants were able to expand on the topic and give examples of where errors can occur in that process/structure rather than only an agreement of the potential for error.
Overall 6 sections were addressed:
1. Identifying the problem 2. Defining processes 3. Defining structural/organizational factors 4. Defining environmental factors 5. Identifying quality markers for safety on the surgical ward 6. Identifying how practice could be improved Informed, written consent was obtained from all participants. Interviews were held face-to-face with all participants by a single interviewer (YH) and digitally recorded.
Data analysis
Recorded interviews were anonymized before transcription by an external service (Page Six Transcription Services Limited, www. pagesix.co.uk ). Content analysis of transcripts was performed manually by YH, with PS as a second reviewer for 25% of transcripts selected via a random number generator. Initial coding was performed in vivo before categorizing data to extract themes. Categorized data was checked by the second reviewer.
Ethical considerations
This study was reviewed and approved by NHS Research Ethics Committee (NRES Committees, North of Scotland).
Results
Participant demographics are illustrated in Table 1 . Fifteen patients, 15 doctors, 16 nurses, and 5 administrators were recruited. Interview lengths varied from 10 to 60 minutes.
Identifying the problem
In the study, 97% of staff interviewed ( 
Outlying patients
This was identified as an issue by 61% of staff overall (N = 9/16, 56%; D = 10/15, 67%; M = 3/5, 60%). A number of concerns were expressed. Firstly, it was recognized that outlying patients may be seen at the end of a team's round after completion of patient reviews on the home ward (12/36, 33%; D = 7, N = 3, M = 2). As well as possibly delaying management, there may be logistic implications for the ward: Participants identified a number of structural influences. The top factors are represented in Table 3 .
Organization of care within the healthcare system
Shortage in staffing (20/51, 39%) was a prominent concern, with the use of agency staff identified as a possible further hindrance to safety (14/51, 27% 
Environmental influences on ward safety
The majority of doctors, nurses and administrators identified the influence of layout and how easily patients can be kept in view (25/51, 49%; N = 10, D = 9, A = 3, P = 3). More specifically, 10/51 (20%) participants noted challenges in monitoring patients in side rooms: 
"Ideally all patients are visible from the nurses' station … You get some argument like having lots of side-rooms is really beneficial then as well because it reduces infection and all the rest of it, but practically it's really poor. " Administrator 4
Identifying quality markers of a safe surgical ward
Participants identified a wide variety of indicators of a safe surgical ward; the most frequently mentioned are outlined in Table 4 . Although available on the interview template, the strength of the answers in this section meant that prompts were not required.
Staff experience level was the most popular indicator identified (16/51, 31%) with overall layout of the ward, cleanliness and nursing leadership scoring highly (all 14/51, 27%); a strong figurehead within the nursing team was mentioned by almost half of nurses (7/16) as well as the majority of administrators (3/5).
The vast majority of patients identified staff attentiveness (13/15, 87%), a factor not mentioned by the other groups: Improving practice: how to make surgical wards safer Improvement measures suggested by participants were diverse; these included higher nurse staffing levels (7/51, 14%), standardizing processes (6/51, 12%), and improving interdisciplinary communication (5/51, 10%), possibly with the use of electronic notes.
With regards to standardizing processes, these encompassed aspects of care delivery that were outlined in a prescriptive protocol or policy provided by the organization. These in turn provide guidance for staff on safe care and decrease errors:
"We use a lot of intravenous heparin and there have been a number of incidents relating to prescription/ administration of intravenous heparin … the [organization] brought in a new protocol for the administration of IV heparin … the protocol is very well adhered to on the unit. Where errors happen is when you are receiving a patient from another area [where the protocol is not adhered to]." Nurse 3, 5 years' experience
Regular training sessions for nurses and doctors (4/51, 8%; N = 2 nurses, D = 1, A = 1), the designation of an individual to perform daily assessments of the environment including equipment and supplies (4/51, 8%) and improvement of adherence to policy (4/51, 8%) also were suggested improvements. Other measures discussed included the merits of single specialty wards and minor improvements to layout such as the use of glass panes instead of walls to improve visibility. 
Who should be involved in making changes?
Many participants identified that multiple stakeholders have a role to play in effecting changes on the surgical ward (15/51 [29%] identified "everyone" as having a role). Nurses (20/51, 39%), administrators (19/51, 37%), and attendings (14/51, 27%) were the most frequently mentioned. When prompted, half of interviewees (26/51, D = 10, P = 8, A = 4, N = 4) expressed that patients may have a role to play in improving safety on the surgical ward.
Discussion
This study explores the determinants of safe care on a surgical ward. Determinants of care quality and outcome may be categorized as process (actions taking place in the provision of care) and structural (organizational and contextual factors which affect or influence the giving of care) factors, in accordance with the care quality paradigm described by Donabedian. 18 The data described represents the viewpoint of multiple stakeholders, including a patient group, allowing for a range of perspectives on each area tackled. In addition to confirming previously identified safety issues within a number of process-driven [19] [20] [21] [22] [23] and structural factors, 16, [24] [25] [26] this study identifies new concerns outside the scope of previous studies, that may be immediately remedied at the local level ( Fig ) .
Previous studies have focused on a single or a cluster of factors. This study appreciates the surgical ward environment in its entirety. The study identified that addressing failures in surgical ward processes in the context of structural factors can affect more farreaching solutions. For example, participants recognized that staff shortage (39%) had a bearing on safety, an issue already recognized globally. 27, 28 However, the response to this, the use of temporary staffing, was deemed to also have its own inherent safety concerns. While the expense of this has been acknowledged, 29, 30 local concerns included omissions in care or lack of knowledge regarding local protocols that could ultimately increase the workload of other team members. Safety issues related to the use of temporary staff has had limited exposure in the literature and warrants further investigation.
The involvement of patients, as the ultimate stakeholders in care quality, in patient safety research has been increasingly encouraged. 31, 32 In some cases, patients provided safety indicators that were not considered by staff, such as safe mobilization. "Attentiveness" is not initially an obvious indicator of safety. However, in the context of patient satisfaction, a relationship with concrete and well-understood variables such as nurse burnout 33 or staffing levels 34 has been shown and the merit of such a measure can then be appreciated. Under these conditions, nurses' response to patients' needs may by delayed and patients in turn could interpret this as lack of "attentiveness." These findings support a role for patient input in identifying deficiencies and potentially, the development of solutions.
This study highlights that the evolution of errors in wellrecognized error-prone processes needs to be unpacked in the context of structural factors e.g., medication errors in the context of time pressures, organization of duties. Addressing deficiencies in these areas to reduce work-place pressures may result in a secondary impact of reducing these errors.
In addition, well-established safety concerns, such as measures to reduce infections, initially seem to have been omitted. However, universal acceptance of infection control measures (hand hygiene, barrier protection etc.) as part of standard healthcare delivery, [35] [36] [37] may mean that this practice has become so intuitive that it is not directly acknowledged. Rather than the measures themselves, we see that participants recognized barriers to infection control within structural elements e.g., availability of side rooms.
Another seeming discrepancy is the acknowledgement of staffing shortages being a safety issue, but a less frequent mention of addressing this within suggested improvement measures. Participants may have recognized that this is a complex issue that cannot be ameliorated immediately, and thus suggesting higher staffing levels was not a realistic option; as one senior clinician pointed out, "These are not easy things; they are things that have been inflicted by bad decision-making year after year … they have reached now a crisis point … there will be expensive solutions, but there is no other way around it."
The merit of our approach is further reflected in the range of suggestions for markers of a safe surgical ward, the significance placed on various factors by different groups and the range of pos-sible improvement measures. This diversity in opinions also underlines the complex combination of factors that may determine surgical ward safety. Therefore, this warrants that the surgical ward should be treated more like an ecosystem, where improvement measures should consider a more all-encompassing effect than addressing any issue in isolation. Indeed, identified features such as communication breakdowns, are not just unique to the surgical ward. Ultimately these findings may be extrapolated to other inpatient settings.
This study does have limitations; although the total number of participants is large, the breadth of included stakeholders meant that the number of individual subgroup interviewees was limited. We accepted this as interviewing all stakeholders involved in postoperative care was the priority for this study. Furthermore, any subgroup analysis across institutions will not be powered adequately so was not conducted. The large spread of interests and backgrounds also meant that consensus of opinion was less likely to be reached than in conventional interview studies involving only a single interviewee group.
Additionally, patients were interviewed as inpatients for logistical reasons. However, it is difficult to know if this may have made them reluctant to critique their experience while still under the care of the clinical and nursing teams. Indeed, literary evidence of patient participation in error reporting considers the possibility that a number of influences may deter or encourage patients to participate in patient safety activities. 38 Finally, we approached elective surgical patients who had undergone colorectal, upper gastrointestinal, bariatric or vascular surgery and had to rely on their willingness to participate. This may have introduced some selection bias.
In summary, a number of potential determinants of safety in the postoperative environment have been identified. Clinical staff participating in this study have highlighted a number of grass roots approaches to addressing local safety issues e.g., introduction of protocols (how to manage a heparin infusion) and rearranging duties to allow one nurse to be freed from direct patient care and fulfil a leadership position, maintaining a link of communication between clinical and nursing teams.
With the ultimate aim of translating these findings into new measures of patient safety, further work stemming from this will be a Delphi Consensus study. This will establish the relative importance of the quality markers identified in this study. In addition, a real-time observational study will be conducted to establish the measurability of these factors. This offers the opportunity to develop a risk assessment tool, which can help identify not only where improvements need to be made, but also which implementations could have the biggest effect on care at the local level.
